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Materials and methods
All chemicals were purchased from commercial suppliers (Sigma-Aldrich, Acros Organics, and Alfa Aesar chemical company) and used without further purification, unless stated otherwise. Dry dichloromethane (DCM) was collected from an MBraun solvent purification (drying) system under N 2 atmosphere and used for CTF synthesis.
Infrared (IR) spectra were obtained on a Bruker FT-IR Tensor 37 Spectrometer in the 4000-550 cm -1 region with 2 cm -1 resolution as KBr disks. 1 H and 13 C spectra were recorded on an Avance DRX-500 instrument. 1 H and 13 C NMR chemical shifts are given in ppm relative to SiMe 4 (δ = 0.0 ppm) with calibration against the (residual protonated) solvent signal (CDCl 3 : 7.26 ( 1 H) and 77.0 ( 13 C)). Elemental (CNH) analyses were carried out with a PerkinElmer 2400 series 2 elemental
analyzer. Powder X-ray diffraction (PXRD) data was collected on a Bruker D2 Phaser diffractometer using a flat sample holder (also a flat silicon, low background sample holder) and Cu Kα 1 /α 2 radiation with λ = 1.5418 Å at 30 kV covering 2theta angles 5-80° over a time of 2 h, that is. 0.01°/sec. Diffractograms were obtained on flat layer sample holders where at low angle the beam spot is strongly broadened so that only a fraction of the reflected radiation reaches the detector, which leads to low relative intensities measured at 2θ< 7°. For hygroscopic or airsensitive samples, the sample holder can be sealed with a dome. Scanning electron microscopy (SEM) images were obtained using an ESEM Quanta 400 FEG SEM equipped with a secondary electron detector. Thermogravimetric analyses (TGA) were carried out at a ramp rate of 5 °C/min in a N 2 flow with a Netzsch Thermo-Microbalance Aparatus TG 209 F3 Tarsus. The solid-state 13 C CP/MAS NMR spectrum was recorded on a Bruker Avance 400 WB spectrometer at 100.61
MHz. The samples were spun at 13 kHz. An overall 10000 free induction decays were accumulated. The excitation pulse and recycle time for 13 C CP/MAS NMR were 6 ms and 2 s, respectively.
Sorption isotherms were measured using a Micromeritics ASAP 2020 automatic gas sorption analyzer equipped with oil-free vacuum pumps (ultimate vacuum <10 -8 mbar) and valves, which guaranteed contamination free measurements. The sample was connected to the preparation port of the sorption analyzer and degassed under vacuum until the outgassing rate, i.e., the rate of pressure rise in the temporarily closed manifold with the connected sample tube, was less than 2 Torr/min at the specified temperature 200 °C. After weighing, the sample tube was then transferred to the analysis port of the sorption analyzer. 
Syntheses of CTFs

CTF-TPC:
In a typical synthesis, a mixture of triptycene (257 mg, 1.0 mmol), cyanuric chloride (184 mg, 1.0 mmol) and anhydrous AlCl 3 (400 mg, 3 mmol ) was refluxed in 100 mL of DCM for 16 h. After cooling to room temperature, the orange-colored product was isolated by filtration and washed with water (3 × 50 mL), MeOH (3 × 50 mL), THF (3 × 50 mL), acetone (3 × 50 mL), and dried in vacuum for 12 h. Yield: 0.310 g, 94%.
CTF-FL:
A mixture of fluorene (249 mg, 1.5 mmol), cyanuric chloride (184 mg, 1.0 mmol) and anhydrous AlCl 3 (600 mg, 4.5 mmol) was refluxed in 100 mL of DCM for 16 h. After cooling to room temperature, the brown-colored product was isolated by filtration and washed with water (3 × 50 mL), MeOH (3 × 50 mL), THF (3 × 50 mL), acetone (3 × 50 mL), and dried in vacuum for 12 h. Yield: 0.302 g, 93%
After drying the samples were cooled down in ambient air and stored in closed vials under air. Without water the above models A-C still require higher C and N wt% than what has been experimentally determined (see Table S2 ). Hence, following the analyses for water (see below) we have added water molecules corresponding to about 15wt% for the calculations.
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Elemental analysis of CTF-TPC and CTF-FL and formula unit
EDX agrees rather well in the C and N wt% with combustion CHN analysis and shows a high oxygen content of ~15%. EDX determined only minor impurities of Al (~0.2) and Cl (~0.6).
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Note: The issue of lower than calculated nitrogen content in CTF materials is persistent throughout the literature (see columns in Table S3 ). 
Analyses for water content
In our case the high oxygen content was followed up with further analyses for water content or uptake:
Karl-Fischer titration (KFT):
A coulometric Karl-Fischer titration for the determination of the water content was carried out with a Karl-Fischer titration apparatus AQUA 40.00 with headspace module. The solid CTF sample was heated to 170 °C in the head space module and the liberated water transferred to the measurement cell. The water content by KFT for the CTF samples is determined to about 12 wt% which is in good agreement with the oxygen content (~15-16%) found by EDX, considering the larger error margins of EDX for light elements.
Weight uptake of dried sample:
A CTF-TPC sample was dried at 130 °C for 2 h in vacuum at 10 -5 mbar.
This sample of 36 mg was placed on a scale in ambient air, just covered with a cabinet to avoid disturbance by ventilation. Over the time of 12 h the sample weight increased to ~40 mg. This is explained by water uptake from air.
Water sorption isotherms
Water physisorption isotherms were measured volumetrically on a Quantachrome Autosorb iQ MP at 293 K. For measuring the isotherms the materials were loaded into glass tubes capped with septa. The weighed tubes were attached to the corresponding degassing port of the sorption analyzer, degassed under vacuum (130 °C for 2 h at 10 -5 mbar), weighed again and then transferred to the analysis port of the sorption analyzer.
Both samples show a water uptake of ~0.12-0.20 g/g (corresponding to 11-17 wt%) up to p/p 0 = 0.50.6 or 50-60% air humidity (typical for the climate in Düsseldorf). This quantifies the hygroscopic nature of the microporous material when stored under ambient air. The water uptake from water sorption isotherms is in agreement with values found from Karl-Fischer titration, with the value from weight uptake of dried sample and with the oxygen content by EDX.
Water sorption isotherms for CTF-TPC and CTF-FL.
Based on the above elemental analyses we suggest -for CTF-TPC model C -having TPC terminal TPC on each triazine ring and bridging between three triazine rings: Thereby, we assume formation of a polymer chain which can be occasionally crosslinked if the terminal FL also becomes bridging.
Infrared spectroscopy
Comparison to recent literature data of CTF materials with respect to triazine absorption band: The FT IR spectrum of TPOP-2 shows stretching frequencies of around 1342 and 1572 cm -1 which are assigned to the triazine ring. The triazine weak bands were assigned at 1506-1480 (C=N) and 1386 cm -1 (C-N) in the network. The typical bands at 1551 cm -1 in all IR spectra were assigned to the stretching modes of the aromatic C-N in the triazine unit. 
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Ideal Adsorbed Solution Theory (IAST) selectivity studies
IAST selectivities were calculated from the gas adsorption data using a single or dual-site Langmuir model to fit the adsorption isotherms. For CO 2 adsorption isotherm up to 1 bar, we assumed the double-layer adsorption. Therefore, the low pressure (up to 1 bar) adsorption isotherms of CO 2 measured at 273 K was fitted with the dual-site Langmuir (DSL) model. The equation is:
Where, q is molar uptake of adsorbate (mmol/g), q sat is saturation uptake (mmol/g), b is the parameter in single component Langmuir isotherm (bar -1 ), p is the pressure of bulk gas, the subscription of A and B refers to different two sites.
On the other hand, due to the mono-layer adsorption of CH 4 and N 2 adsorption, the single-site Langmuir model were used:
The IAST selectivity S ads can be calculated from the following equation:
A CO 2 :N 2 ratio of 15:85 was used for calculating the gas mixture selectivities, which is typically the flue gas composition.
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Fig. S10: DSL fitting for CO 2 adsorption and SSL fittings for CH 4 and N 2 adsorption of CTF-TPC at 273 K. 
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